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DEPARTMENT  OF THE  ARMY 
Baltimore  District,  Corps  of  Engineers 
Baltimore,  Maryland  21203 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  1 
investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  aaaeasment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving  topo¬ 
graphic  mapping,  subsurface  *r  /est lgations ,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  in¬ 
vestigation;  however,  the  investigation  la  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realised  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwlaa  ba 
detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  aome  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  ba  pre¬ 
vented  or  corrected. 

Phase  I  inspections  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  poaslbla  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides 
a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  consl^orlng  the  size  of  the  dam,  its  general  condition  and 
the  downstrea-  damage  potential. 


SUSQUEHANNA  RIVER  BASIN 
EAST  BRANCH  BRIAR  CREEK,  COLUMBIA  COUNTY 


SECTION  1 
SECTION  2 
SECTION  3 
SECTION  4 
SECTION  5 
SECTION  6 
SECTION  7 


PENNSYLVANIA 


BRIAR  CREEK  DAM 

NDI  ID  No.  PA-00651 
DER  ID  No.  19-77 
SCS  ID  No.  PA-497 

PENNSYLVANIA  PISH  COMMISSION 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


MAY  1979 
CONTENTS 


Description 


Page 


-  Project  Information  .  1 

-  Engineering  Data .  7 

-  Visual  Inspection  .  9 

-  Operational  Procedures  .  11 

-  Hydrology  and  Hydraulics . 13 

-  Structural  Stability . 16 


-  Assessment,  Recommendations,  and 

Proposed  Remedial  Measures . 19 

j  Accession  For 

NTIS  G.wifcl 
DDC  TAB 
Unannounced 
Ju.  tif  iC-  tion _ 


if 

□ 


r-n  oj  on-=r  i nvo  r —  oo  cJ  <CQoQW 


PLATES 


Plate 


Title 


Location  Map. 

Plan  and  Typical  Section. 
Alignment  Plan. 

Profiles . 

Drain  Plan. 

Main  Spillway  and  Outlet  Works. 
Main  Spillway  Riser. 

Impact  Basin. 


endlx 


APPENDICES 

Title 

Checklist  -  Engineering  Data. 
Checklist  -  Visual  Inspection. 
Hydrology  and  Hydraulics. 
Photographs . 

Geology . 


-ill- 


— 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OP  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam:  Briar  Creek 

NDI  ID  No.  PA-00651/DER  ID  No.  19-77/ 
SCS  ID  No.  PA-497 


Owner : 

State  Located: 
County  Located: 
Stream: 


Pennsylvania  Fish  Commission 

Pennsylvania 

Columbia 

East  Branch  Briar  Creek 


Date  oF  Inspection:  10  April  1979 

Inspection  Team:  Gannett  Fleming  Corddry  and 

Carpenter,  Inc. 

Consulting  Engineers 
P.0.  Box  1963 

Harrisburg,  Pennsylvania  17105 

V 

Based  on  visual  inspection,  available  records,  cal¬ 
culations  and  past  operational  performance.  Briar  Creek 
Dam  is  Judged  to  be  in  good  condition.  The  existing 
spillway  can  pass  the  Probable  Maximum  Flood  ( PMF) 
without  overtopping  of  the  dam.  The  spillway  capacity 
is  rated  as  adequate. 


There  is  a  slope  stability  analysis  for  the  embank¬ 
ment,  which  indicates  that  the  embankment  has  adequate 
factors  of  safety.  There  is  no  evidence  of  significant 
problems  threatening  the  embankment.  A  slide  and  sink¬ 
holes  have  developed  in  the  auxiliary  spillway. 
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The  following  measures  are  recommended  to  be  under¬ 
taken  by  the  Owner,  in  approximate  order  of  priority, 
without  delay: 

O 

(1)  Continue  to  monitor  the  filled  sinkholes  in 
the  auxiliary  spillway.  Should  the  sinkholes  develop 
further  or  should  others  develop,  assess  their  size, 
location,  and  reason  for  development  to  determine  if 
the  assumption  that  they  are  not  a  hazard  to  the  dam  is 
valid . 


(2)  Extend  the  riprap  on  the  upstream  slope  to  a 
reasonable  height  above  the  main  spillway  riser  crest. 
Inspect  the  upstream  embankment  after  each  flood  for 
evidence  of  erosion.  Repair  the  embankment  as  necessary. 

(3)  Continue  to  monitor  the  right  bank  slope  near 
the  auxiliary  spillway.  Any  changes  should  be  cause 
for  immediate  remedial  measures. 

(4)  Perform  surveys  to  ascertain  if  the  auxiliary 
spillway  crest  is  at  its  design  grade. 

(5)  Implement  the  planned  inspection  of  the  main 
spillway  conduit  and  riser  to  determine  if  elongation  of 
the  conduit  and  cavitation  damage  to  the  riser  have  oc¬ 
curred.  If  pool  conditions  prevent  the  implementation 
of  the  inspection,  the  pool  should  be  drawn  down  as  re¬ 
quired  to  provide  the  opportunity  for  inspection. 

(6)  As  part  of  the  regular  maintenance  program, 
remove  the  tree  near  the  impact  basin,  replace  the  missing 
riprap  at  the  impact  basin,  provide  better  control  of 
foot  traffic  on  the  embankment,  and  continue  efforts  to 
remove  burrowing  animals. 

In  addition,  it  is  recommended  that  the  Owner  modify 
his  operational  procedures  as  follows: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Briar  Creek  Dam. 

(2)  Provide  round-the-clock  surveillance  of  Briar 
Creek  Dam  during  periods  of  unusually  heavy  rains. 
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SUSQUEHANNA  RIVER  BASIN 
EAST  BRANCH  BRIAR  CREEK,  COLUMBIA  COUNTY 
PENNSYLVANIA 

BRIAR  CREEK  DAM 

NDI  ID  No.  PA-00651 
DER  ID  No.  19-77 
SCS  ID  No.  PA-497 

PENNSYLVANIA  FISH  COMMISSION 

PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

SECTION  1 

PROJECT  INFORMATION 


1 . 1  General . 

a.  Authority.  The  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a  program 
of  inspection  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is 
to  determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1 . 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Briar  Creek  Dam  consists 
of  a  zoned,  earthfill  embankment  that  extends  for  1,650  feet. 
It  is  39  feet  high  at  maximum  section.  The  main  spillway 
is  a  drop  spillway  located  near  the  center  of  the  embankment. 
It  consists  of  a  concrete  riser  that  extends  to  a  42-inch 
diameter  reinforced  concrete  pipe  under  the  embankment.  Two 
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2-foot  by  2.5-foot  orifices  are  located  in  the  sides  of  the 
riser.  The  orifice  inverts  are  19.4  feet  below  the  design 
elevation  of  the  top  of  the  dam.  The  top  of  the  riser  is 
13.3  feet  below  the  design  top  elevation.  A  platform  and 
trash  rack  are  provided  above  the  riser.  The  outlet  works 
is  located  at  the  main  spillway.  It  consists  of  a  24-inch 
diameter  steel  pipe.  A  24-inch  sluice  gate  is  provided  at 
the  downstream  end  of  the  pipe,  which  outlets  into  the  bot¬ 
tom  of  the  riser. 

The  auxiliary  spillway  is  at  the  right  abutment 
of  the  dam.  It  is  a  grass-lined  excavation  in  earth. 

At  the  control  section,  the  auxiliary  spillway  has  an 
earthen  crest  that  is  280  feet  long  and  7.6  feet  below  the 
design  top  elevation  of  the  dam  and  5.7  feet  above  the  top 
of  the  main  spillway  riser.  The  various  features  of  tne 
dam  are  shown  on  the  Plates  at  the  end  of  the  report  and  on 
the  Photographs  in  Appendix  D. 

b.  Location .  The  dam  is  located  on  East  Branch 
Briar  Creek  approximately  1.7  miles  northwest  of  Berwick, 
Pennsylvania.  Briar  Creek  Dam  is  shown  on  the  1969  photore¬ 
vision  to  USGS  Quadrangle,  Mif f linville ,  Pennsylvania,  with 
coordinates  N4l°03'35"  -  W76°l6'50",  in  Columbia  County, 
Pennsylvania.  The  location  map  is  shown  on  Plate  1. 

c.  Size  Classification.  Intermediate  (39  feet  high, 
1,880  acre-feet ) . 

d.  Hazard  Classification.  High  hazard.  Downstream 
conditions  indicate  that  a  high  hazard  classification  is 
warranted  for  Briar  Creek  Dam  (Paragraph  5.1c.). 

e.  Ownership ♦  Pennsylvania  Fish  Commission, 
Harrisburg,  Pennsylvania. 

f.  Purpose  of  Dam.  Recreation  and  flood  control. 

g.  Design  and  Construction  History.  Briar  Creek  Dam 
was  planned  under  an  agreement  between  the  Pennsylvania 
Fish  Commission  (Owner),  the  Soil  Conservation  Service 

of  the  U.S.  Department  of  Agriculture  (SCS),  and  the 
Columbia  County  Commissioners  (CCC).  Under  this  agree¬ 
ment,  the  Owner  acquired  title  to  the  land,  the  SCS  de¬ 
signed  and  funded  construction  of  the  dam,  and  the  CCC 
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maintains  the  dam  and  surrounding  park.  The  dam  was  de¬ 
signed  between  1964  and  1965  by  the  SCS.  The  permit  to 
construct  the  dam  was  issued  In  1966.  The  construction 
was  started  In  October,  1967  by  the  Glffin  Construction 
Company,  LeRaysville,  Pennsylvania  under  the  supervision 
of  Earl  B.  Hess  and  D.  Jean  Learn,  contracting  officers 
for  the  CCC,  and  Harold  Hurt,  resident  Inspector  for 
the  SCS.  The  dam  was  completed  in  1968. 

h.  Normal  Operational  Procedure.  The  reservoir 
Is  normally  maintained  at  the  main  spillway  orifice  crest 
level.  The  gate  on  the  outlet  works  is  normally  closed. 

1.3  Pertinent  Data. 


a.  Drainage  Area.  (square  miles)  5.11 


b.  Discharge  at  Damslte.  (cfs.) 

Maximum  known  flood  at  damslte  260 

Outlet  works  at  Normal  pool  elevation  75 

Spillway  capacity. 

Orifices  with  pool  at  main 

spillway  riser  crest  118 

Main  Spillway  with  pool  at 

auxiliary  spillway  crest  256 

Auxiliary  spillway  with  pool 
at  top  of  dam 

(design  computations)  16,500 

c.  Elevation .  (feet  above  msl.) 

Top  of  dam  (design)  618.6 

Maximum  pool  618.6 

Normal  pool  (main  spillway 

orifice  crest)  599.2 

Upstream  Invert  Outlet  Works  582.0 

Downstream  Invert  Outlet  Works  579.5 

Streambed  at  toe  of  dam  579-5 

d.  Reservoir  Length.  (miles) 

Normal  pool  0.53 

Maximum  pool  0.87 
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e.  Storage .  (acre-feet) 
Normal  pool 
Maximum  pool 

f.  Reservoir  Surface  (acres) 
Normal  pool 

Maximum  pool 

v- 

g.  Dam. 

Type 


Length  (feet) 


Side  Slopes 

Upstream 


Downstream 


Zoning 


Cutoff 


Grout  Curtain 


360 

1,880 


51 

107 


Zoned 
Earthf ill 

1,650 

39 

15 


IV  on  3H. 

There  is  a 
12-foot  sloping 
berm  between 
EL.  597.2 
and  El.  596.2 

IV  on  2H 

Impervious  core 
and  upstream 
blanket.  Seml- 
pervlous  fill 
upstream  and 
at  downstream 
toe.  Rockfill 
above  semi- 
pervious  fill 
at  downstream 
toe. 

Impervious 
fill  in 
cutoff  trench. 

None 


C 
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Diversion  and  Regulating  Tunnel 


None 


Spillway . 

Main  (Principal  or  Service) 
Spillway 

Type 


Length  of  Weir  (feet) 

Orifices 

Riser 

Crest  Elevation 

Orifices 

Top  of  Riser 

Upstream  Channel 


Conduit 

T*£e 


Length  (feet) 


Drop  Spillway 

Vertical  rec¬ 
tangular  riser 

3.5  feet  by 

10.5  feet, 
with  rounded 
crest.  Two 
2-foot  high 
by  2.5-foot 
long  orifices 
are  located  in 
the  sides  of 
the  riser. 

The  riser  con¬ 
nects  to  a  con¬ 
duit. 


Two  at  2.5 
Two  at  10.5 


599.2 

605.3 

Reservoir, 
a  platform 
is  1.75  feet 
above  the  riser, 


Reinforced 
concrete 
pipe,  3.5  feet 
in  diameter, 
on  concrete 
cradle. 

143.3 


I 

. 


i.  Spillway .  (continued) 


Elevation 

Upstream  Invert 

at  riser  58C.3 

Downstream  invert  579-5 

Downstream  Channel  Impact  basin 

at  natural 
stream. 


Auxiliary  (Emergency)  Spillway 
IZ£e  . . . '  . 


Length  of  Weir  (feet) 


Crest  Elevation 
Upstream  Channel 


Downstream  Channel 


J .  Regulating  Outlets. 
Type 


Length  (feet). 
Closure 


Access 


Grass-lined 
earthen  cut 
with  IV  on 
3H  side  slopes. 
280  at 

earthen  control 

section 

611.0 

Grass-lined 
channel  to 
reservoir . 
Grass-lined 
channel  ex¬ 
tending  to 
overbank . 


Steel  pipe, 
24-inch  dia¬ 
meter,  ex¬ 
tending  to 
main  spillway 
riser. 

30 

24-inch, 
unseating 
head,  sluice 
gate  in  riser 
at  downstream 
end  of  steel 
pipe . 

Operator  on 
platform 
above  main 
spillway 
riser. 


C 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design. 

a.  Data  Available.  Almost  complete  design  data 
are  available.  A  summary  of  the  available  data  Is  In 
Appendix  A  and  Appendix  C. 

b.  Design  Features.  The  dam  and  appurtenances 
are  described  In  Paragraph  1.2a.  The  design  features 
are  shown  on  the  Plates  at  the  end  of  the  report  and  on 
the  Photographs  in  Appendix  D.  The  embankment  Is  shown 
on  Plates  2,  3,  and  4,  and  on  Photographs  A,  B,  C,  and 
D.  A  plan  of  the  subdrainage  system  is  shown  on 
Plate  5.  Although  not  shown  on  the  Plates,  the  avail¬ 
able  as-built  Information  reveals  that  the  cutoff  trench 
centerline  is  located  along  the  axis  of  the  dam  between 
stations  29+20  and  26+51  and  between  stations  17+39 

and  13+00.  Between  stations  26+51  and  17+39,  the 
centerline  of  the  cutoff  trench  is  20  feet  upstream 
of  the  axis  of  the  dam.  The  trench  has  IV  on  2H  side- 
slopes.  It  extends  a  maximum  of  20  feet  below  the 
natural  ground  surface,  and  it  has  a  bottom  width 
as  indicated  on  Plate  2. 

The  main  spillway  is  shown  on  Plates  6  and  7  and 
on  Photograph  C.  The  impact  basin  is  shown  on  Plate  8  and 
Photograph  E.  The  auxiliary  spillway  is  shown  on  Plates  2 
and  3  and  on  Photographs  G  and  H.  Because  the  area  just 
upstream  from  the  auxiliary  spillway  was  used  as  a  borrow 
area,  the  auxiliary  spillway  approach  channel  is  wider  than 
the  plans  indicate. 

c.  Design  Considerations.  Although  the  main  spill¬ 
way  design  has  been  used  successfully  by  the  SCS  for 

many  years,  it  appears  that  the  entrance  to  the  conduit 
could  possibly  develop  cavitation  during  certain  flow 
conditions.  Other  design  considerations  are  discussed 
in  Sections  5  and  6. 

2 . 2  Construction . 

a.  Data  Available.  Construction  data  available  con¬ 
sist  of  the  construction  specifications,  construction  photo¬ 
graphs,  and  reports  both  from  the  resident  inspector  and 
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from  the  periodic  construction  inspections  by  the  Common¬ 
wealth.  The  only  adverse  item  noted  in  these  reports 
was  the  large  number  of  boulders  in  the  embankment  fill. 
An  inspector  from  the  Commonwealth  noted  that  the  con¬ 
tractor  was  removing  only  the  larger  rocks.  He  requested 
that  the  contractor  also  remove  the  smaller  rocks. 

b.  Construction  Considerations.  The  available 
information  indicates  that  the  dam  is  well  constructed. 

2.3  Operation .  There  are  no  formal  records  of  opera¬ 
tion.  Based  on  information  from  the  caretaker  of  the 
dam,  all  structures  have  performed  satisfactorily,  except 
as  noted  hereafter. 

2.4  Evaluation. 


a.  Availability .  Engineering  data  were  provided 
by  the  Bureau  of  Dam  Safety,  Obstructions,  and  Storm 
Water  Management,  Department  of  Environmental  Resources, 
Commonwealth  of  Pennsylvania  (PennDER),  and  by  the  SCS. 
The  SCS  made  available  the  District  Conservationist  and 
the  CCC  made  available  the  maintenance  personnel  for 
information  during  the  visual  inspection.  The  SCS 

also  researched  the  files  for  additional  information 
upon  request  of  the  inspection  team. 

b.  Adequacy .  The  type  and  amount  of  design  data 
and  other  engineering  data  is  good.  The  assessment  is 
based  on  the  combination  of  design  data,  visual  inspec¬ 
tion,  and  performance  history. 

c.  Validity.  There  is  no  reason  to  question 
the  validity  of  the  available  data. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  The  overall  appearance  of  the  dam 
Is  good,  with  a  few  deficiencies  as  noted  herein.  The 
locations  of  deficiencies  are  shown  in  Appendix  B  on 
Plate  B-l .  Survey  data  acquired  during  this  inspec¬ 
tion  is  presented  in  Appendix  B.  Datum  for  the  survey 
was  assumed  at  the  design  elevation  of  the  platform  on 
top  of  the  riser  pipe,  El.  607.72.  As  the  riser  is 
founded  on  soil,  settlement  may  have  occurred,  which 
would  result  in  surveyed  elevations  being  higher  than 
the  actual.  On  the  day  of  the  inspection,  the  pool 
was  1.0  foot  above  the  spillway  orifice  crest. 

b.  Embankment .  The  embankment  is  in  good  con¬ 
dition.  The  grass  cover  is  in  excellent  condition 
except  for  4  areas,  where  foot  and  trail  bike  traffic 
has  worn  paths  in  the  embankment.  The  riprap  on  the 
upstream  slope  is  in  good  condition.  It  extends  up 
to  Elevation  603.6,  about  15  feet  below  design  top  of 
dam.  A  survey  performed  for  this  inspection  reveals 
that  the  embankment  is  at  or  above  the  design  top 
elevation  and  that  the  slopes  are  in  accordance  with 
the  design  drawings.  An  area  about  100  feet  in  length 
at  the  downstream  toe  to  the  right  of  the  impact 
basin  was  wet  on  the  day  of  the  inspection.  The 
caretaker  reported  that  the  area  is  usually  dry. 

c.  Appurtenant  Structures.  The  outlet  works 
is  in  good  condition,  however  its  functioning  on  the 
day  of  the  inspection  could  not  be  determined  since 
it  discharges  into  the  riser,  which  was  discharging 
from  the  flow  passing  through  the  orifices. 

The  main  spillway  riser  is  in  good  condition. 
The  conduit  beneath  the  embankment  could  not  be  in¬ 
spected  because  it  was  flowing  near  full.  The  impact 
basin  is  in  good  condition.  Very  minor  spalling,  of 
no  concern,  was  observed  at  a  few  localized  areas  of 
the  concrete.  Because  of  the  high  tailwater,  it  was 
impossible  to  determine  if  the  drain  pipes,  which 


extend  to  the  embankment  toe  drain,  were  discharging. 
One  small  tree  is  immediately  to  the  right  of  the 
impact  basin.  The  dam  tender  stated  that  it  would  be 
removed  Immediately.  The  riprap  downstream  of  the 
impact  basin  is  uneven  and  does  not  appear  to  provide 
complete  erosion  protection. 

The  auxiliary  spillway  is  in  good  condition. 
The  grass  cover  is  in  good  condition  except  at  3  areas, 
where  sinkholes  had  previously  developed.  The  sink¬ 
holes  have  been  filled  but  the  grass  cover  has  not 
reestablished  itself.  An  area  of  the  spillway  approach 
channel  has  slid  along  the  right  bank.  This  area  is 
about  400  feet  upstream  of  the  control  section.  A 
worn  foot  trail  extends  down  the  right  bank  slope. 
Burrowing  animals  inhabit  the  banks  and  bottom  of 
the  auxiliary  spillway.  The  survey  performed  for  this 
inspection  revealed  that  the  control  section  invert 
is  between  0.2  to  0.9  foot  above  the  design  elevation. 
Part  of  the  difference  between  the  actual  and  design 
elevation  may  be  explained  by  the  uncertain  survey 
datum  as  noted  previously. 

d.  Reservoir  Area.  The  reservoir  has  generally 
gentle  grassed  slopes.  The  watershed  is  mostly  wooded 
and  steep.  There  is  minor  rural  development  in  the 
watershed,  especially  near  tne  reservoir. 

e.  Downstream  Channel.  The  stream  extends 

4.8  miles,  through  Berwick,  to  its  confluence  with  the 
Susquehanna  River  near  the  community  of  Briar  Creek. 

In  this  reach  there  are  at  least  40  dwellings  adjacent 
to  the  stream.  The  access  road  to  the  dam  is  a  public 
road  extending  far  above  and  parallel  to  the  reservoir 
along  the  left  bank. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure .  The  reservoir  is  maintained  at  main 
spillway  orifice  crest.  Elevation  599.2,  with  excess 
inflow  discharging  over  the  spillway  and  into  the 
East  Branch  Briar  Creek,  which  eventually  flows  into 
the  Susquehanna  River  about  4.8  miles  downstream.  A 
24-inch  diameter  steel  pipe  discharges  water  from  the 
reservoir.  Since  the  outlet  works  pipe  is  intended 
only  for  drawing  down  the  reservoir,  the  gate  on  the 
Briar  Creek  Dam  water  discharge  line  is  usually  closed. 

4.2  Maintenance  of  Dam.  The  dam  is  visited  daily  by 
the  caretakers  who  observe  the  condition  of  the  dam. 

The  caretakers  are  responsible  for  reporting  any 
changes  or  deficiencies  to  the  SCS.  The  CCC,  with  the 
assistance  of  the  SCS,  makes  a  formal  inspection  of 
the  dam  each  year,  and  the  records  are  filed.  Mainte¬ 
nance  deficiencies  are  corrected  shortly  after  the 
inspection.  Informal  inspections  are  also  made  when 
the  SCS  representative  is  on  the  site  for  other  rea¬ 
sons.  Mowing  and  brush  cutting  on  the  embankment  is 
accomplished  frequently. 

4.3  Maintenance  of  Operating  Facilities.  The  gate  on 
the  outlet  works  pipe  is  operated  annually.  This 
policy  was  adopted  by  the  SCS  in  1978.  The  gate  had 
not  been  operated  previously,  since  the  construction  of 
the  dam.  Upon  its  operation  in  1978,  it  was  discovered 
that  a  set-screw  on  the  gate  valve  was  loose  and  the 
gate  was  inoperable.  This  condition  was  repaired 
Immediately . 

4.4  Warning  Systems  in  Effect.  The  SCS  Representative 
and  the  caretaker  stated  that  there  was  no  emergency 
operation  or  warning  plan.  They  did  note  that  the 
local  civil  defense  office  maintains  a  rain  gauge  and 
that,  during  heavy  rains,  contact  is  maintained  with 
them.  The  dam  tender  also  stated  that  the  dam  was 
visited  frequently  during  Tropical  Storm  Agnes  in  June, 
1972. 
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4.5  Evaluation  of  Operational  Adequacy.  Maintenance 
of  the  dam  Is  good.  Maintenance  of  the  operating 
facilities  is  also  good.  The  procedures  used  to  In¬ 
spect  the  dam  are  good,  as  Is  the  correction  of  mainte¬ 
nance  deficiencies.  An  emergency  operation  and  warning 
system  Is  a  necessary  safeguard  to  improve  the  safety 
of  the  dam  and  prevent  loss  of  life  downstream,  should 
evidence  of  stress  develop  at  the  dam. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5 . 1  Evaluation  of  Features  . 

a.  Design  Data.  The  hydrology  and  hydraulics  of 
the  design  of  the  dam  was  based  on  standard  SCS  criteria. 

The  orifice  elevation  was  determined  by  sediment  and  re¬ 
creation  requirements.  The  crest  elevation  and  size  of 
the  drop  spillway  riser  was  designed  to  provide  a  5  hour 
retardation  of  the  100-year,  6-hour  storm.  The  crest  of 
the  auxiliary  spillway  was  set  at  the  maximum  100-year 
pool  level.  The  design  high  water  was  determined  by 
routing  a  storm  equal  to  1.25  times  the  above  100  year 
storm,  which  was  modified  by  assuming  saturated  soil 
conditions.  The  top  of  dam  elevation  and  auxiliary 
spillway  size  were  determined  by  routing  the  "Freeboard" 
storm,  which  is  equal  to  twice  the  design  high  water 
storm  (2.5  times  the  modified  100-year,  6-hour  storm). 

This  last  storm  is  discussed  in  Paragraph  5. Id. 

b.  Experience  Data.  The  maximum  known  flood  at 
the  damslte  occurred  during  Tropical  Storm  Agnes  in 
June,  1972,  when  water  just  overtopped  the  crest  of  the 
auxiliary  spillway.  Using  the  design  discharge  ratings, 
the  outflow  is  estimated  at  260  cfs. 

c .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Briar 
Creek  Dam,  which  is  described  in  Section  3,  resulted 

in  a  number  of  observations  relevant  to  hydrology  and 
hydraulics.  These  observations  are  evaluated  herein 
for  the  various  features. 

(2)  Embankment .  The  design  elevation  of  the 
top  of  the  riprap  on  the  upstream  slope  is  El.  603-2, 
about  2.1  feet  below  the  top  of  the  riser  pipe.  This  is 
7.8  feet  below  the  design  100-year  pool  level.  The  rea¬ 
son  for  selecting  this  elevation  is  not  noted  in  the 
design  computations.  Lack  of  riprap  on  the  upper  por¬ 
tion  of  the  slope  creates  an  erosion  hazard  during  flood 
conditions.  Terminating  the  riprap  below  the  top  of  the  dam 
is  a  standard  SCS  design  criteria.  In  view  of  the  good 
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maintenance  at  the  dam,  erosion  on  the  upper  parts  of  the  em¬ 
bankment  would  be  repaired  immediately  after  it  occurred. 

This  would  make  the  erosion  hazard  negligible.  Apparently 
the  SCS  considered  the  sain  spillway  orifices  to  be  the 
main  spillway  crest,  as  the  riprap  is  4.0  feet  above 
the  orifice  crests.  A  more  conservative  designer  would 
have  selected  the  crest  of  the  main  spillway  riser  as 
the  main  spillway  crest. 

(3)  Appurtenant  Structures.  The  gate  for 
the  outlet  works  is  located  sufficiently  far  upstream 

to  be  considered  an  upstream  closure  facility.  The  cause 
of  the  uneven  riprap  below  the  impact  basin  is  unknown. 

The  erosion  hazard  is  minor.  The  slide  in  the  auxil¬ 
iary  spillway  approach  channel  is  sufficiently  far 
from  the  control  section  that  it  will  not  affect  the 
hydraulics.  Although  the  exact  elevations  of  the  con¬ 
trol  section  are  uncertain,  it  appears  that  at  least 
part  of  it  is  above  the  design  elevation.  As  the  flood 
routing  for  the  "Freeboard”  storm  was  accomplished 
using  IV  on  1H  auxiliary  spillway  side  slopes,  and 
since  the  final  design  used  IV  on  3H  side  slopes,  the 
auxiliary  spillway  crest  being  slightly  above  the  design 
elevation  does  not  significantly  reduce  the  design  capacity. 
Other  observations  concerning  the  auxiliary  spillway 
are  discussed  in  Section  6. 

(4)  Reservoir  Area.  No  conditions  were  ob¬ 
served  in  the  reservoir  area  or  watershed  that  might 
present  significant  hazard  to  the  dam.  The  assessment 
of  the  dam  is  based  on  existing  conditions,  and  the 
effects  of  future  development  are  not  considered. 

(5)  Downstream  Conditions.  No  conditions 
were  observed  immediately  downstream  from  the  dam  that 
would  create  significant  hazard  to  the  dam.  If  the  dam 
should  fail,  a  hazard  to  dwellings  in  Berwick  and  Briar 
Creek  would  exist.  Because  of  the  possibility  of 
flooding  dwellings,  a  high  hazard  classification  is  war¬ 
ranted  for  Briar  Creek  Dam.  The  SCS  designed  the  dam 
assuming  that  it  was  a  Class  C  structure.  This  is  es¬ 
sentially  equivalent  to  a  high  hazard  classification. 

Access  to  Briar  Creek  Dam  is  excellent. 
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d .  Overtopping  Potential, 

(1)  Spillway  Design  Flood.  According  to 
the  criteria  established  by  the  Office  of  the  Chief 
of  Engineers  (OCE)  for  the  size  (Intermediate)  and 
hazard  potential  (High)  of  Briar  Creek  Dam,  the 
Spillway  Design  Flood  (SDF)  is  the  Probable  Maximum 
Flood  (PMF). 

(2)  Design  Storm.  The  SCS  "Freeboard" 
storm,  which  was  used  to  determine  the  size  of  the 
auxiliary  spillway  and  the  top  elevation  of  the  dam, 
was  not  developed  from  PMF  methods.  However,  the 
total  rainfall  of  24.3  inches  is  equivalent  to  a  PMF 
rainfall  for  this  area.  The  assumed  losses  of  3.4  inches 
are  slightly  higher  than  those  established  by  criteria 
for  the  Susquehanna  Basin.  The  unit  hydrograph  used 

by  the  SCS  is  conservative.  The  computed  peak  inflow 
of  17,680  cfs  is  equivalent  to  a  PMF  peak  inflow.  The 
storm  is  an  acceptable  estimate  of  the  PMF. 

(3)  Design  Storm  Routing.  The  design  storm 
routing  computations  are  in  Appendix  C.  It  should  be 
noted  that  the  SCS  assumed  the  main  spillway  to  be 
functional  up  to  the  top  elevation  of  the  dam.  As 

the  main  spillway  is  not  vented  and  as  there  is  a  po¬ 
tential  of  debris  blocking  the  trash  rack,  it  is  un¬ 
certain  that  the  main  spillway  could  discharge  at  this 
capacity.  However,  the  main  spillway  capacity  is 
minimal  when  compared  to  the  auxiliary  spillway  capa¬ 
city,  and  any  reduction  would  have  negligible  effect 
on  the  PMF  routing. 

(4)  Spillway  Adequacy.  The  criteria  used 

to  rate  the  spillway  adequacy  of  a  dam  are  described  in 
Appendix  C.  Since  Briar  Creek  Dam  can  pass  the  PMF, 
the  spillway  capacity  is  rated  as  adequate. 
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SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability. 


a.  Visual  Observations. 


(1)  General .  The  visual  inspection  of  Briar 
Creek  Dam,  which  is  described  in  Section  3,  resulted  in 

a  number  of  observations  relevant  to  structural  stability. 
These  observations  are  evaluated  herein  for  various  fea¬ 
tures  . 

(2)  Embankment .  The  trails  on  the  embankment 
present  an  erosion  hazard.  The  problem  is  minor  at 
present  and  the  caretaker  is  planning  to  provide  steps 
to  alleviate  the  problem.  He  stated  that  the  use  of 
trail  bike3  on  the  embankment  has  been  prohibited. 

The  wet  area  at  the  toe  was  probably  caused  by  the 
heavy  rain  on  the  day  before  the  inspection.  Therefore, 
the  wet  area  is  not  considered  a  deficiency. 

(3)  Appurtenant  Structures.  The  SCS  re¬ 
presentative  expressed  a  desire  that  the  conduit  be¬ 
neath  the  embankment  be  inspected.  He  stated  that  it 
had  not  been  inspected  since  the  dam  was  completed. 

As  noted  in  Section  3>  the  pipe  could  not  be  inspected. 

As  the  joints  of  concrete  pipes  founded  on  earth  tend 
to  separate,  an  inspection  appears  to  be  prudent. 

The  tree  at  the  impact  basin  is  undesirable. 

The  sinkholes  in  the  auxiliary  spillway 
developed  immediately  after  Tropical  Storm  Agnes.  This 
was  the  only  time  flow  occurred  over  the  auxiliary 
spillway.  As  noted  in  Appendix  E,  the  geology  at  the 
auxiliary  spillway  is  complex.  The  logs  of  drill  holes 
performed  as  part  of  the  foundation  exploration  indicate 
that  the  embankment  is  not  founded  on  either  the  fault 
or  the  solution-prone  limestone.  The  caretaker  is 
inspecting  the  sinkhole  area  frequently.  Immediately 
after  Tropical  Storm  Agnes,  the  SCS  had  engineers  ex¬ 
perienced  with  dams  in  limestone  areas  inspect  the  sink¬ 
holes  and  recommend  repairs.  Their  report  was  not  available 
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for  review  but  the  conclusions  and  recommendations  were 
summarized  in  a  letter  to  the  Commonwealth.  The  recommenda¬ 
tions  were  to  backfill  the  sinkholes  with  a  reverse  filter. 
This  has  been  accomplished.  Tht  conclusions  were  that 
sinkholes  would  continue  to  develop  in  the  auxiliary 
spillway,  that  the  sinkholes  would  not  be  a  hazard  to  the 
embankment,  and  that  repairing  them  as  they  developed  is 
the  only  economical  method  of  controlling  them.  There 
is  no  reason  to  doubt  the  validity  of  these  conclusions. 

The  burrowing  animals  are  not  an  imme¬ 
diate  hazard  to  the  dam  because  they  have  not  burrowed 
into  the  embankment.  The  caretaker  is  concerned  that 
they  will,  and  he  is  trying  to  eliminate  them.  The 
foot  trail  provides  a  very  minor  erosion  hazard.  The 
slide  in  the  spillway  approach  channel  right  bank  is 
not  an  immediate  hazard  to  the  dam.  The  area  was  used 
for  embankment  borrow  and  is  indicated  as  a  spoil 
area  on  Plate  2.  The  material  that  slid  may  be  spoil 
material.  The  cut  near  the  control  section  is  on  the 
same  slope.  The  soils  analysis  indicates  that  the 
natural  overburden  in  the  slide  area  and  near  the 
auxiliary  spillway  control  section  are  similar.  The 
slide  occurred  immediately  after  Tropical  Storm  Agnes, 
and  high  ground  water  conditions  resulting  from  the 
storm  were  probably  a  major  factor  in  causing  the 
slide.  Any  indication  of  slope  movement  occurring 
closer  to  the  auxiliary  spillway  control  section  would 
be  cause  for  concern. 

b.  Design  and  Construction  Data.  A  stability  analysis 
was  performed  by  the  SCS  during  the  design  of  the  dam.  A 
summary  of  the  results  is  in  Appendix  A.  The  stability 
analysis  resulted  in  a  minimum  factor  of  safety  of  1.62  on  the 
upstream  slope  for  the  sudden  drawdown  condition  and  1.77  on 
the  downstream  slope  for  the  steady  seepage  condition.  These 
factors  of  safety  are  greater  than  the  recommended  minimum  in 
the  guidelines  of  the  office  of  the  Chief  of  Engineers  (OCE). 

A  seepage  analysis  was  performed  during  the  design  and  is 
included  in  Appendix  A.  The  analysis  does  not  include 
the  effects  of  the  upstream  impervious  blanket  and  the 
drain  system. 

c.  Operating  Records.  There  are  no  formal  records 
of  operation.  According  to  the  caretaker,  no  stability 
problems  have  occurred  over  the  operational  history  of 
the  dam,  except  in  the  spillway  approach  channel,  as 
previously  noted. 
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d.  Postconstruction  Changes.  There  have  been  no 
postconstruction  changes  to  Briar  Creek  Dam. 


e.  Seismic  Stability.  Briar  Creek  Dam  is  located 
in  Seismic  Zone  1.  Normally  it  can  be  considered  that 
if  a  dam  in  this  zone  has  adequate  factors  of  safety 
under  static  loading  conditions,  it  can  be  assumed  safe 
for  any  expected  earthquake  loading.  Since  the  factors 
of  safety  are  adequate,  the  dam  is  assumed  to  be  stable 
for  any  expected  earthquake  loading. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 


I 
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7.1  Dam  Assessment. 


a.  Safety . 

(1)  Based  on  visual  Inspection,  available 
records,  calculations,  and  past  operational  performance. 
Briar  Creek  Dam  is  judged  to  be  In  good  condition. 

The  spillway  can  pass  the  PMF  without  overtopping  of 
the  dam.  The  spillway  capacity  Is  rated  as  adequate. 

(2)  There  is  a  stability  analysis  for  the 
embankment,  which  indicates  that  the  embankment  has 
adequate  factors  of  safety.  There  is  no  evidence  of 
significant  problems  threatening  the  embankment.  A 
slide  and  sinkholes  have  developed  in  the  auxiliary 
spillway. 


(3)  The  visual  inspection  revealed  some 
deficiencies,  which  are  summarized  below  for  the  var¬ 
ious  features. 


Feature  and  Location 
Embankment  : 

Slopes 

Upstream  slope 

Auxiliary  Spillway: 


Observed  Deficiencies 


Eroded  trails 
Riprap  does  not 
extend  to  the  top 
of  the  dam. 


Uneven  control 
section  invert, 
slide  in  approach 
channel,  sinkholes 
in  bottom  of  spill¬ 
way,  burrowing  ani¬ 
mals. 


( 
I 


-19- 


I 


Outlet  Works: 


Small  tree  near 
impact  basin. 


b.  Adequacy  of  Information.  The  information 
available  is  such  that  an  assessment  of  the  condition 
of  the  dam  can  be  Inferred  from  the  combination  of 
visual  inspection,  past  performance,  and  computations 
performed  prior  to  and  as  part  of  this  study. 

c.  Urgency .  The  recommendations  in  Paragraph  7.2 
should  be  implemented  without  delay. 

d.  Necessity  for  Further  Investigations.  In 
order  to  accomplish  some  of  the  remedial  measures  out¬ 
lined  in  Paragraph  7.2,  further  investigations  by  the 
Owner  will  not  be  required. 

7 . 2  Recommendations  and  Remedial  Measures  . 


a.  The  following  measures  are  recommended  to 
be  undertaken  by  the  Owner,  in  approximate  order  of 
priority,  without  delay: 

(1)  Continue  to  monitor  the  filled  sinkholes 
in  the  auxiliary  spillway.  Should  the  sinkholes  develop 
further  or  should  others  develop,  assess  their  size,  location, 
and  reason  for  development  to  determine  if  the  assumption 
that  they  are  not  a  hazard  to  the  dam  is  valid. 

(2)  Extend  the  riprap  on  the  upstream  slope  to  a 
reasonable  height  above  the  main  spillway  riser  crest.  In¬ 
spect  the  upstream  embankment  after  each  flood  for  evidence 
of  erosion.  Repair  the  embankment  as  necessary. 

(3)  Continue  to  monitor  the  right  bank 
slope  near  the  auxiliary  spillway.  Any  changes  should 
be  cause  for  immediate  remedial  measures. 

(4)  Perform  surveys  to  ascertain  if  the 
auxiliary  spillway  crest  is  at  its  design  grade. 

(5)  Implement  the  planned  Inspection  of  the 
main  spillway  conduit  and  riser  to  determine  if  elonga¬ 
tion  of  the  conduit  and  cavitation  damage  to  the  riser 
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have  occurred.  If  pool  conditions  prevent  the  imple¬ 
mentation  of  the  inspection,  the  pool  should  be  drawn 
down  as  required  to  provide  the  opportunity  for  inspection. 

(6)  As  part  of  the  regular  maintenance 
program,  remove  the  tree  near  the  impact  basin,  re¬ 
place  the  missing  riprap  at  the  impact  basin,  provide 
better  control  of  foot  traffic  on  the  embankment,  and 
continue  efforts  to  remove  burrowing  animals. 

b.  In  addition,  it  is  recommended  that  the  Owner 
modify  his  operational  procedures  as  follows: 

(1)  Develop  a  detailed  emergency  operation 
and  warning  system  for  Briar  Creek  Dam. 

(2)  Provide  round-the-clock  surveillance  of 
Briar  Creek  Dam  during  periods  of  unusually  heavy  rains. 

(3)  When  warnings  of  a  storm  of  major  propor¬ 
tions  are  given  by  the  National  Weather  Service,  the 
Owner  should  activate  his  emergency  operation  and  warning 
system  procedures. 
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HYDROLOGY  AND  HYDRAULICS 


In  the  recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE), 
established  criteria  for  rating  the  capacity  of  spillways.  The  recom¬ 
mended  Spillway  Design  Flood  (SDF)  for  the  size  (small,  Intermediate, 
or  large)  and  hazard  potential  (low,  significant,  or  high)  classification 
of  a  dam  Is  selected  In  accordance  with  the  criteria.  The  SDF  for 
those  dams  In  the  high  hazard  category  varies  between  one-half  of  the 
Probable  Maximum  Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway 
are  not  capable  of  passing  the  SDF  without  overtopping  failure,  the 
spillway  capacity  is  rated  as  Inadequate.  If  the  dam  and  spillway  are 
capable  of  passing  one-half  of  the  PMF  without  overtopping  failure, 
or  If  the  dam  is  not  In  the  high  hazard  category,  the  spillway  capacity 
Is  not  rated  as  seriously  Inadequate.  A  spillway  capacity  is  rated  as 
seriously  Inadequate  if  all  of  the  following  conditions  exist: 

(a)  There  Is  a  high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  significantly 
Increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from  that 
which  would  exist  Just  before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure . 
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1.  General  Geology.  The  damsite  and  reservoir  are  located 
in  Columbia  County.  Only  a  small  part  of  Columbia  County 
was  covered  by  the  last  advance  of  ice,  but  traces  of  one 
and  possibly  two  older  stages  of  glaciation  have  been  ob¬ 
served  over  the  remainder  of  the  county. 

The  rock  formations  exposed  in  Columbia  County  range 
in  age  from  the  Post-Potts ville  formations  down  to  the 
Clinton  Formation.  The  youngest  rocks,  Pennsylvanian, 
are  exposed  along  the  southern,  eastern,  and  northern 
borders  of  the  county.  The  oldest  rocks,  of  Silurian  Age, 
are  exposed  only  along  Montour  Ridge  through  the  center 
of  the  county.  Rocks  of  middle  and  upper  Devonian  Age 
crop  out  over  the  greater  part  of  the  county. 

The  rocks  have  been  folded  into  seven  alternating 
synclines  and  anticlines,  which  trend  east  or  northeast. 

The  folds  interfinger  with  one  another,  the  anticlines 
plunging  to  the  east,  the  synclines  rising  to  the  west, 
so  that  progressively  older  beds  are  exposed  on  the  anti¬ 
clines  toward  the  west  and  progressively  younger  beds 
are  exposed  on  the  synclines  toward  the  east. 

With  the  exception  of  the  Northwest  corner  of 
Madison  Township,  which  is  drained  by  the  West  Branch 
of  Susquehanna  River,  and  the  southern  half  of  Conyngham 
Township,  which  is  drained  by  Shamokin  Creek  into  the 
main  Susquehanna,  all  of  Columbia  County  is  drained  by 
the  North  Branch  of  the  Susquehanna  River,  which  flows 
southwestward  through  the  center  of  the  county. 

2.  Site  Geology.  Briar  Creek  Dam  is  founded  on  rocks 
of  the  Hamilton  Group  of  lower  to  middle  Devonian  Age 
in  the  Valley  and  Ridge  Province.  A  detailed  geologic 
investigation  report  for  the  design  of  the  dam  states 
that : 
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"Subsurface  features  of  the  site  include  steeply 
dipping  shale,  interglacial  deposits  of  fine  sand 
and  recent  alluvium  of  variable  character.  The 
foundation  for  the  proposed  structure  is  based 
on  rock.  The  left  abutment  and  flood  plain  are 
underlain  by  shales  which  dip  to  the  south  10  to 
45  degrees.  These  shales  are  weathered  moderately 
deep  on  the  left  abutment  to  shallow  on  the  flood 
plains  due  to  the  scouring  and  removal  of  weathered 
rock  by  stream  action  on  successive  glacial  ad¬ 
vances.  The  depth  of  the  weathered  and  broken 
zone  is  generally  about  15  feet.  The  right 
abutment  is  quite  open  due  to  fault  breakage. 

A  strata  of  Illinoian  till  varying  in  thickness 
from  3  to  7  feet  overlies  the  rock  on  both  abut¬ 
ments.  This  material  is  basically  a  clay.  The 
floodplain  of  the  site  is  formed  by  15  to  25  feet 
of  unconsolidated  soils  overlying  shales.  The  un¬ 
consolidated  materials  consist  of  2  to  5  feet  of 
alluvium  overlying  glacial  drift.  The  alluvium  is 
basically  a  silt  with  a  low  permeability  rate." 
Excerpts  from  the  design  analysis  findings  and 
conclusions  concerning  the  dam  are  attached  hereafter. 
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Da-,  site  PA-^S?  is  a  complex  of  geologic  features  that  will  have  vital  im¬ 
pact  on  the  design  of  the  structure.  Two  locations  were  studied  in  the  de¬ 
tailed  geologic  investigation.  The  first  location  was  withdrawn  when  the 
Tonolowoy  limestone  was  found  in  a  fault  contact  with  the  shales  of  the 
Kar.iiiton  group  within  the  foundation  of  the  structure.  Although  no  large 
cavities  were  noted  in  the  drilling  of  the  foundation,  a  Tonoloway  limestone 
cuarry  located  1,W30  ft.  downstream  has  openings  and  fissures  of  several  feet. 
(Pictures  of  this  quarry  are  attached  to  the  report.) 

The  raising  of  the  limestone  to  the  dam  site  by  fault  action  has  apparently 
reversed  the  dip  of  the  right  abutment  to  the  opposite  of  the  balance  of  the 
site.  Three  drill  holes  reveal  the  limestone  in  the  right  abutment  on  a  north¬ 
ward  dip  as  opposed  to  the  southerly  cip  of  the  shales  of  the  left  abutment 
and  the  floodplain.  These  drill  holes  also  reveal  deep  weathering  and  break- 
age  conditions  within  the  shales  that  overlie  the  limesrone.  The  presence 
of  the  cavernous  limestone  in  the  abutment  would  allow  the  possibility  of  very 
high  leakage  from  the  reservoir  and  possible  piping  failure.  A  strata  of 
_ sandy  chert  is  located  on  the  face  of  the  right  abutment.  It  is  apparently 
•ntinuous  parallel  to  the  valley  in  such  a  manner  as  to  intersect  centerline 
of  the  dam.  This  strata  is  very  permeable  and  would  also  provide  a  per- 
bility  and  piping  problem  ro  a  structure  located  in  the  position  of  the 
--rst  centerline  studied. 


The  fault  contact,  the  limestone  -  shale  contact,  and  the  location  of  the 
chert  strata  are  marked  in  red  on  the  plan  view  of  the  site.  It  should  be 
noted  that  the  chert  is  apparently  discontinuous  up  and  down  the  valley  due 
to  the  removal  of  the  strata  by  the  action  of  Illinoian  glaciation  in  the 
upper  portion  of  the  site  and  by  erosion  downstream  from  the  site. 

A  second  centerline  was  located  in  the  field  in  such  a  manner  as  to  miss 
the  fault,  lim.estone  and  the  chert  strata.  This  centerline  alternate  is 
labeled  centerline  s2  on  the  plan  view  of  the  geologic  investigation.  Borings 
along  this  centerline  indicate  less  breakage  from  the  faulting  and  the  aosence 
of  the  limesrone  strata.  ~ The  downstream,  toe"  of  the  proposed  structure  would 
overlap  the  chert  strata.  The  foundation  for  the  alternate  centerline  is_ 
located  primarily  on  very  weathered  shale  —  noted  in  brown  in  the"- profiles 
and  cross-sections.  This  shale  is  basically  a  clay  shale,  but  it  contains 
sandy  strata  that  weather  ^nto  a  very  permeable  soil.  Permeability  testing 
in  some  'of  these  weathered  sandy  shale  strata  have  indicated  high  losses. 

Some  rates  were  in  excess  of  100  feet  per  day.  A  zone  encountered  in  DH-9 
was  extremely  permeable  and  30  gallons  per  minute  of  water  was  pumped  into 
a  two  foot  test  section  for  25  minutes  without  raising  the  water  level  of  the 
test  hole  to  the  surface.  No  external  expression  of  the  water  loss  was  seen 
at  the  site  during  pumping  or  after  pumping  ceased.  The  strength  of  this 
.trata  should  be  considered  as  the  blow  count  of  thi6  material  dropped  to 
~,e  blows  per  foot  in  one  instance. 
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✓  rock  surface  at  the  proposed  emergency  spillway  area  is  apparently  the 
highest  point  in  the  right  abutment.  DH-126  indicates  that  glaciation  dur¬ 
ing  the  Iilinoian  advance  has  removed  the  weathered  rock  and  deposited  gla¬ 
cial  till  to  an  increasing  depth  to  the  west  (see  cross-6ection  C-C',  sheet 
d  of  the  Plans  and  Profiles  for  Geologic  Investigation).  The  till  thins  to 
about  3-S  ft.  in  thickness  near  the  downstream  most  part  of  the  right  abut¬ 
ment.  The  increase  in  till  thickness  and  the  deep  weathering  of  the  shale 
allow  a  moderately  deep  spillway  and  borrow  excavation  without  encountering 
rock  excavation. 

The  left  abutment  of_the  proposed^ site  presents  a  good  foundation  as  it  is 
of  good  strength  and  is  generally  Impermeable.  Ground  water  enters  high  in 
the  left  abutment ‘ar.c- : allows  along  the  top  of  the  weathered  rock.  It  is 
capped  and  contained  by  fine  grained  glacial  soils  until  it  reaches  the  flood- 
plain.  At  the  floodplain  intersection  with  the  abutment  a  line  of  springs 
has  been  developed  all  along  the  valley.  One  of  these  springs  occurring  on 
the  centerline  has  been  developed  for  domestic  use.  The  owner  stated  that 
the  spring  flows  year  round,  but  seldom  exceeds  2  GPM. 

In  DH-3,  ground  water  was  not  encountered  above  5  ft.  in  depth  but  the 
water  rose  to  a  depth  of  1.9  ft.  After  drilling  was  completed  an  artesian 
flow  occurred  over  the  top  of  the  casing  extending  0.3  ft.  above  ground 
level.  Overflow  ceased  after  8  hours,  but  water  would  still  return  to  the 
o  of  the  casing  10  hours  after  the  completion  of  drilling.  Artesian  flow 
io  followed  completion  of  pressure  testing.  Permanent  water  impoundment 
\d  have^_access_to_this  _strajta  _at  several  points  upstream  from  the  proposed 
ucture.  This  may  cause  some  uplift  pressure  on  the  structure  unless 
remedial  measures  are  included  in  the  design. 

The  floodplain  of  the  proposed  site  is  formed  by  20  ft.  or  more  of  soils 
overlying  gray  to  blacx  shales  of  the  Hamilton  group.  The  soils  consist  of 
2-4  rt.  of  alluvium  overlying  glacial  drift.  The  shales  are  generally  of  low 
to  moderate  permeability,  have  a  fairly  thin  weathering  depth  and  are  not  too 
badly  broken.  The  exception  to  the  so^-id  shale  condition  is  at  DH-5  where 
the  rock  is  very  broken.  Permeability  testing  was  carried  out  in  the  rock 
as  it  is  too  broken  to  hold  packers.  Moderately  high  leakage  was  noted  in 
this  zone  with  water  intake  on  some  test  sections  over  10  ft.  per  day.  The 
lateral  zone  of  breakage  is  apparently  not  extensive  in  this  strata  as  both 
drill  holes  6  and  302  reveal  reasonably  unbroken,  impervious  conditions. 

The  valley  axis  roughly  parallels  the  strike  however,  and  the  broken  tone  is 
expected  to  exist  in  the  valley  floor  for  a  considerable  distance  upstream 
and  downstream. 

The  alluvium  capping  the  floodplain  is  a  s^ft  to  medium  consistancy  silt  (ML)’ 
with  a  alow  count  per  foot  as  low  as  five.  "Thickness  of  this  strata  varies 
due  to  sheet  erosion  iij  areas  where  it  has  been  cropped,  natural  variance 
in  deposition  thickness,  and  the  sale  of  the  strata  for  topsoil. 
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^derlying  the  alluvium  is  a  strata  of  glacial  drift  that  is  generally  strong 
with  an  average  "blow  count  of  over  ICO  blows  per  foot.  The  Wisconsin  (?) 
drift  material'cah  be  considered  as  either  one  large  strata  or  with  the 
units  shown  in  the  plans  and  profii.es  for  geologic  investigation  at  the  dis¬ 
cretion  of  the  design  engineers.  It  should  be  noted  that  because  of  the 
coarseness,  heterogeneous  nature,  and  the  limited  methods  of  sampling  of  this 
material;  correlation  in  the  manner  shown  in  the  plans  and  profiles  is 
necessarily  arbitrary  and  the  physical  limits  shown  are  not  necessarily  exact. 
Permeability  tests  performed  in  the  material  give  a_  variety  of  results  from 
very  slow  to  very  rapid  dependent  on  the  percentage  of  fine  grained  compo¬ 
nents.  Access  to  this  strata  is  available  in  many  locations  within  the  limits 
of  the  proposed  impoundment.  The  water  table  in  this  material  appears  to 
be  related  to  the  creek  elevation.  This  water  bearing  zone  could  create 
possible  uplift  pressures  in  the  foundation  and  would  allow  some  leakage 
through  the  foundation.  Cutoff  of  the  strata  would  require  wet  excavation. 
(See  X-Sectior,  of  these  foundation  materials  showing  permeability  rates.) 

The  foundation  for  the  principal  spillway  will  be  the  same  as  for  the  flood- 
plain  portion  of  the  dam  foundation.  Bearing  may  be  restrictive  in  the 
alluvium  and  it  may  be  necessary  to  place  the  pipe  on  the  glacial  drift.  The 
drift  would  provide  adequate  bearing  strength  for  the  principal  spillway  al- 
though  it  would  be  below  ground  water  level.  Consolidation  potential  for 
this  strata  would  be  low. 

■row  for  the  proposed  embankment  may  be  obtained  from  the  emergency  spill - 
y  excavation  and  from  the  abutment  directly  upstream  from  the  proposed  emer- 
_-ncy  spillway  location.  The  emergency  spillway  layout  shown  in  the  plans 
will  allow  about  63-70%  of  the  necessary  borrow  to  come  from  the  excavation. 

If  desired,  further  modification  can  be  mace  to  allow  all  the  materials  to 
come  from  this  area.  Borrow  can  be  divided  into  three  types,  upland  soil, 
Illinoian  till,  and  weathered  rock.  The  glacial  till  derived  (XL-CL)  over¬ 
lying  the  entire  upland  area  is  a  good  impermeable  soil  with  moderate  cohe¬ 
sive  strength,  low  permeability,  but  with  a  low  to  moderate  angle  of  inter¬ 
nal  friction.  Restrictive  placement  of  this  material  may  be  required  if 
the  strength  parameters  of  the  material  are  low.  The  underlying  soil  (CL) 
formed  from  Illinoian  till  is  anticipated  to  have  a  moderate  shear  strength 
and  should  provide  good  material  for  either  core  or  shell.  Borrow  from  the 
weathered  shale  will  excavate  as  a  SC  soil  and  may  breakdown  further  into 
a  CL  by  compaction.  This  material  may  also  require  restrictive  placement 
due  to  a  low  shear  strength.  Ultimate  use  of  these  materials  will  depend 
on  the  result  of  the  soils  testing  information. 

The  following  conversion  percentages  are  suggested  for  the  borrow  materials 
in  the  computation  of  available  fill  from  bank  run  yards.  Soil  laver  fXL-CLI 

is  anticipated  to  have  a  10-20%  shrinkage  due  to  compaction.  The  Illinoian _ 

till  borrow  material  is_  anticipated  to  have  a  10%  shrinkage  due_to_th.e_ampiu3:S_ 
of  material  over..six  inches  _inciuded_in  the  material.  The  weathered  shale 
may  shrink  up_ to  10%  -20%  due  to  compaction. 
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